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Abstract

Background: Conduct a literature review to determine 
the relationship between the level of vitamin D in the blood 
plasma and the osseointegration of dental implants installed 
in patients with type 2 diabetes mellitus.

Methods: In Google Scholar, Medline, Scopus, Web of 
Sciences, PubMed a systematic review was conducted. 
Search keywords terms included the relationship between 
serum vitamin D levels and osseointegration, in relation to 
vitamin D deficiency and dental implant failure in patients 
with type II diabetes, the use of vitamin D supplements to 
enhance osseointegration in patients with type II diabetes.

Result: A review of studies showed a significant associa-
tion between low serum vitamin D levels and osseointe-
gration of dental implants in experimental animals, and a 
positive effect of vitamin D supplementation on osseointe-
gration were determined.

Conclusion: A long-term, multicenter clinical indepen-
dent study in numerous patients with type II diabetes with 
implants is needed to examine the relationship between se-
rum vitamin D levels and osseointegration.

Introduction

The use of dental implants for prosthetics in patients with 
various forms of toothlessness is currently a widely used proce-
dure, however, osseointegration disorders and peri-implantitis 
are noted in the literature, especially in high-risk patients [1-4].

The reasons for implant disintegration include many factors, 
the use of implants in patients with general somatic contraindi-
cations, the presence of aggressive periodontitis in the patient, 
residual inflammatory foci in the implantation area, osteoporo-
sis, contamination of the implant surface, violation of surgical 
standards, overheating of bones during preparation, damage to 

anatomical structures, hypercompression, lack of primary stabi-
lization, premature loading in the presence of contraindications 
[5-8].

Some of these factors may be more important in patients 
with insufficient bone tissue and endocrine disorders, including 
diabetes mellitus and disorders of bone metabolism [9-12].

In recent years, the problem of diabetes mellitus has become 
particularly relevant due to the widespread prevalence of the 
disease and the severity of complications among the world’s 
population [13-15].
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In diabetes mellitus, damage to various organs and systems 
is observed, which has many manifestations in the oral cavity 
[16,17].

According to a number of authors, patients with diabetes of-
ten experience gingivitis, stomatitis, caries, the risk of develop-
ing periodontitis increases, the function of the salivary glands is 
impaired, and taste disorders occur. Due to this, the availability 
of dental services for this group of patients is high and tends to 
increase [18-20]. 

As a result of hyperglycemia, patients become susceptible to 
infections and subsequent complications [21,22].

It should be noted that patients with diabetes also have 
a high frequency of tooth loss due to the high prevalence of 
periodontal disease. In this group of patients, the loss of teeth 
leads to disorders of the digestive system, which can also have 
a negative impact on the general somatic status of the patient, 
therefore it is very important to provide them with rational 
prosthetics in an effective and optimal mode [23]. 

In patients with diabetes, the effectiveness of treatment 
with removable lamellar prostheses is low with. 

The use of dental implants in modern dentistry greatly con-
tributes to the improvement of the effectiveness of orthope-
dic rehabilitation of patients withthe loss of teeth. Tooth loss 
caused by periodontal disease, in patients with diabetes which 
makes it difficult to use them with dental implants [24,25.].

Currently, one of the pressing problems of implantology is 
increasing the efficiency of implantation in patients at risk.

There are conflicting opinions in current scientific publica-
tions regarding the long-term survival of implants in patients 
with diabetes. Some authors note the normal effectiveness of 
treatment in diabetics, some authors take the opposite point of 
view, stating a low percentage of osseointegration of implants 
compared to the same indicators in practically healthy individu-
als [26,27]. These authors consider the use of implants in pa-
tients with diabetes mellitus as a relative contraindication due 
to systemic disorders of bone metabolism, which slow down 
the process of osseointegration of the implant and increase the 
likelihood of peri-implantitis [28,29].

Analysis of findings from animal models with hyperglycemia 
has shown decreased osseointegration as bone healing around 
dental implants is impaired [30-33].

One of the methods for improving the efficiency of osseoin-
tegration in patients with diabetes mellitus is lower, using UV 
photo functionalization of implants, which changes the physi-
cochemical properties of titanium implants, transforming tita-
nium surfaces from hydrophobic to superhydrophilic [34-39]. 

Experimental studies show the beneficial effects of UV-treat-
ed titanium implants in animal models, but little information is 
available on the effects of UV exposure on titanium implants 
used in diabetic patients [40]. 

UV radiation enhances bone morphogenesis around im-
plants and can be an effective measure to improve implant 
therapy in patients with diabetes mellitus [41,43]. 

Clarifying these problems and developing optimal methods 
for the prevention and treatment of peri-implantitis in diabetics 
are very important from both a practical and scientific point of 
view, which requires long-term research.

Along with bone metabolism disorders, vitamin D disorders 
are also observed in patients with type 2 diabetes, hypovita-
minosis D is very common in this category of patients [43,44].

Vitamin D3 is the main form of the vitamin D family and is 
activated by hydroxylation in the liver [45,46].

Vitamin D3 is produced in the skin from 7-dehydrocholester-
ol under the action of UV radiation, which splits ring B with the 
formation of primary D [47]. Vitamin D is also contained in small 
amounts in the diet. Liver and other tissues convert vitamin D 
from skin or food [48].

Vitamin D stimulates osteoclastic activity and production of 
extracellular matrix proteins by osteoblasts [45]. Moreover, it 
increases the absorption of calcium in the intestines.

According to the report of international experts deficiency 
of vitamin D is defined as any level in blood serum from 21 to 
29 ng/m [49]. 

In addition, the genetic polymorphism of vitamin D can lead 
to the violation of glycemic control [50].

Vitamin D affects the modulation of the immune system, in-
creases the production of cathelicidin and defensin and reduces 
the production of pro-inflammatory cytokines, modulates the 
activity of lymphocytes, has a positive effect on bone metabo-
lism [51].

Vitamin D most obvious function, i.е. regulation of calcium, 
homeostasis and bone metabolism, it affects the differentiation 
of cells, especially important is the influence of vitamin D on a 
number of processes of the immune system, it also participates 
in the regulation of insulin secretion [52].

Vitamin D is involved in the regulation of calcium and phos-
phate balance, which is necessary for proper mineralization of 
bones [54]. 

Hypocalcemia in the blood stimulates the secretion of para-
thyroid hormone, which enhances the absorption of calcium 
from the bones. This leads to osteomalacia or osteoporosis. 
Therefore, the role of vitamin D in regulating calcium balance is 
extremely important [52,53].

Although the function of vitamin D in regulating blood glu-
cose levels is still not fully understood, vitamin D status appears 
to play a role in the development and treatment of diabetes 
[50,55]. 

Most studies examining the effects of vitamin D on glucose 
metabolism have supported the hypothesis that adequate vi-
tamin D supplementation can improve metabolic regulation of 
glucose levels in type 2 diabetes [56].

Along with many other factors, vitamin D also influences 
various stages of osseointegration of endosseous implants [57].

Adequate vitamin D concentrations correlate with success at 
each stage of implant osseointegration [58].

The first period after implantation is significantly dependent 
on the role of vitamin D, it reduces the level of pro-inflammato-
ry cytokines, thereby reducing the body’s response to surgery 
[59].

Based on the available literature, it can be concluded that 
there is a relationship between vitamin D concentration and the 
process of osseointegration [60,61].
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During osseointegration, vitamin D influences the differen-
tiation processes of osteoblasts and osteoclasts [62]. Vitamin 
D has also been found to be essential for the maturation and 
proper functioning of bone cells. Vitamin D also increases the 
mineralization of osteoid cells [63,64].

This mechanism also plays an important role during the os-
seointegration phase of the implant.

Vitamin D supplementation improves osseointegration in 
animals with systemic diseases such as diabetes mellitus and 
osteoporosis. Little evidence supports the hypothesis that hu-
mans obtain similar benefits from vitamin D supplementation 
in terms of osseointegration. Further research is needed to con-
firm these assumptions [65].

The true influence of diabetes and hyperglycemia on peri-
implantitis and implant rejection is still uncertain, and new 
studies are needed on larger groups of patients, also taking into 
account such important parameters as initial and subsequent 
HbA1c values, duration of diabetes, and long-term treatment. 
The term glycemia and levels of HbA1c. Interrelationship be-
tween changes and state of health of tissues around the im-
plant [66].

Monitoring of key parameters of glycemic control is desir-
able not only for research purposes, but also for clinicians, 
since poor metabolic control can lead to such complications as 
increased risk of infections. Strict and intensive glycemic control 
in patients with diabetes can delay the occurrence and progres-
sion of many microvascular disorders, which are an important 
risk factor for peri-implantitis.

Although it has been proven that diabetes is an important 
risk factor for the development of peri-implantitis [67,68] one 
of the urgent tasks of dental science is to review the list of con-
traindications to implantation and consider patients with diabe-
tes as candidates for dental implantation.

Animal experiments have shown the benefits of vitamin D 
supplementation to have a positive effect on implant osseoin-
tegration [60,61].

However, several clinical studies have shown conflicting 
results linking vitamin D to osseointegration success [69-71]. 
There is little evidence to support the positive benefit of vita-
min D supplementation on osseointegration [65].

A review of the literature shows that the effectiveness of vi-
tamin supplements on the osseointegration of implants in pa-
tients with diabetes has not been sufficiently studied, and the 
question remains whether vitamin D supplements are useful for 
osseointegration.

The answer to this question can be given by a multicenter 
independent study on numerous patients with implants, which 
is planned to be carried out by the author of this review.
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